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Delineation of the White and Gray Matter of
the Normal Human Cervical Spinal Cord
Using Diffusion-weighted Echo Planar Imaging

Kensuke Nagayoshi'’, Yoshinori Ito",
Yoshio Monzen'’, Shojiro Kimura"
and Juichiro Yamaguchi?®

To delineate the white and gray matter of the normal hu-
man cervical spinal cord, diffusion-weighted echo planar
imaging (DW-EPI) was performed in 11 healthy
volunteers. Three axial (X-, Y- and Z-axis)anisotrophic dif-
fusion-weighted images were obtained on a 1.5T supercon-
ducting clinical unit using a single-shot DW-EPI sequence.

On X- and Y-axis DWIs the white and gray matter could
be well differentiated: the former showed high intensity and
the latter low intensity. Anterior columns were clearly vis-
ible, whereas posterior columns were not. On Z- axis DWI
the white and gray matter could not be differentiated at all,
because both showed low intensity.

In conclusion, DW-EPI can clearly delineate the white and
gray matter of the cervical spinal cord, and this technique
will be useful to evaluate white matter disorders such as
ischemic or demyelinating disease.
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Fig.1 The H configuration of the gray matter is well recognized as high intensity on GRASS image (A). The images of grade 4~0 on DW-
EPI are shown in (B)-(F). The white matter shows high intensity and the gray matter shows low intensity. (B) Grade 4 (b = 1000, X-axis):
Bilateral anterior and posterior columns are clearly visible. (C)Grade 3 (b = 500, X-axis): Bilateral anterior columns are clearly visible, but
posterior columns are unclearly visible. (D) Grade 2(b = 1000, Y-axis): Bilateral anterior columns are clearly visible, but bilateral posterior
columns are not visible. (E)Grade1 (b = 500, X-axis): Anterior columns are unclearly visible, and bilateral posterior columns are not vis-
ible. (F)Grade 0 (b = 500, Y-axis): Bilateral anterior and posterior columns are not visible.

FHI04E9 H 25 H 21



580 PERCHFAEPT I X 2 SR B - R o4 1

0.755%, 2.18+£1.258%, 08 T& Y, b factor = 1000sec/mm?
TIXBOBD291 0835, 236+ .36/, 0 HTho7-.
ZH A {RI34 Tarade 0CTH V), HFREEADOIWE D B2 2w
BETHo7. X, YHMEIRIZIZE A ETgrade 3~2 & JK
HEDHBIIEFTH Y, AitkizHBcRA, B2
FEHBEICRZDE V) FERTHo7.

X 77 T EHEAXY TR b L TR AR Sh 3902 B
A3 6 AL72HY, WilcoxonDFF S NEMARE |- THEIT
BObNRhoiz, 12721, XAME{ETldgrade3~2& B
BRI SN B b OO, YIS Tldgradel ~0 & Y 51
RO H REA G (2B EBIDT 2 1B 5 72, b factor = 500
& 1000sec/mm* D TIHIKFIE ORHEEIZIZ L A L300

27,

z =

fisith L7z & M %% spin echoi: (2 & A B4R EEMRIIC T
# L, TOEFRE%FEMIHE L SEEd 29, v
N EREOILHCRF RS 2 Wi L2 3w, KRz B
TIRILHEERE (R BB OB R ORI, Btk
BTH2ELRMMLEDZIFCFIHShTwa, FRICE
BEICBWT O ILEORRE S IR e k) 5 B L%
ZbNBH, 2003 E Y, EHEFHMONHIaMEE
DEEIHLETH 5.
BRC3IL N2 R ICERAZCHBNL, BHERSZHOER
3 A4 )LD HITQuadrature C spine coil A% b EEATL {, €3
LAV OFR 2 AV ORI ALE L, 2ozl
ERFIZH>TVENETH B, 7, LokMFIZL 2
motion artifact b 72\,
I ha—)b& LTHk%E L7Z-GRASSHIE TIX, EE dlow

intensity, JFI'EIZhigh intensity & 72 V) [ (X HERE 12 45
HTE 7.

BV DR & 28§ 5 X 9 IR RE % T
X, Y MEETIE, HEA%igh intensity, JKFEIE A%low
intensity & 7 ) Wi 13 BRAFICBEEE C & 72, fifkid 288
JERE RHEY T B 720 hh ik ) OFEG THR I HH =
I, RGN OEEN TH 57205, O zRR
% o7:. GRASSEIE CIIKEHIIMMIERATRON 2 LS
RENVEHEE LTS, IECRNEIG TIZE0 Bl
B Ry, FHEPHEMICRE GRS TALR
2. FDEHICRZABAIFAHTH 5D, RTAOES
& B S HAMRIZE THY L 7-ILHCARE I T =
DEILEHEMERL TWBEYI,

—7, RO L 5 LR 7 ANz
HEEETIE, HREIRAEDOFMRIIIE TE Zdo
72, BE ORI RERRGS L A ETT 57
OHHEEHlow intensity & %2 V), JKEE b low intensity TH 5
720, MEDRPTELho7-bDEEILNS,

MERE LT, OIoaf volkl, THEMESTO
EEASY), TREMTIIEFZEZIEOALY, @
susceptibility artifactiZ L B T AIDR D ALNE, @
Rizbh 650, XAMEGIERTFEDIZS 2 0h 65T,
YA EEESFIEEICEC LRI H L, EXHE. Lh
L, MEEISERTEEEATEE XS 2 b oDl e VI # LWHE
T2 272 Z BRI, KEOILEERRE S IEF 1 EH
Ko 72O LRI, HEEID LW AaNEEED
Feti %>, ADC (apparent diffusion coefficient) {4 % {55 L
DT AHIEICED, B BUHRETH L BUEILE
R =7 - EWEOBMCEHREREE LAY B DL
Wirsh s,

SEXE
1) Moseley ME, Cohen Y, Kucharczyk J, et al: Diffusion-weighted
MR imaging of anisotropic water diffusion in cat central ner-
vous system: Radiology 176: 439-445, 1990
2) Nakada T, Matsuzawa H, Kwee IL: Magnetic resonance
axonography of the rat spinal cord: Neuro Report 5: 2053-2056,
1994

22

3) Nakada T, Matsuzawa H: Three-dimensicnal anisotropy contrast
magnetic resonance imaging of the rat nervous system: Neurosci
Res 22:389-298, 1995

4) Solsberg MD, Lemaire C, Potts DG, et al: High-resolution MR
imaging of the cadaveric human spinal cord: normal anatomy.
AJNR 11:3-11, 1990

HAEERSRE #58% HS15



